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Colonoscopy is a widely accepted method for the evaluation of the colon and terminal ileum. Its diagnostic accuracy and therapeutic 
safety are influenced by prerequisites, including modulation of medication and bowel cleansing. Appropriate choices of sedative medica- 
tion and bowel-cleansing regimen, together with diet modification, should be made based on the patients underlying disease, age, and 
medication intake. Moreover, effective methods for patient education regarding bowel preparation should be considered. 
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INTRODUCTION 

Colonoscopy remains the current standard method for in- 
vestigation of the colon and terminal ileum. Certain prerequi- 
sites should be met before the procedure for a successful and 
safe colonoscopic examination. 1,2 The reason for the colonos- 
copy should be checked, as well as the patient's concurrent 
medication and general health condition. Furthermore, proper 
sedative and bowel-cleansing agents should be carefully se- 
lected for each individual patient (Table 1). 

As proper bowel preparation is essential for a successful 
colonoscopic examination, the appropriate prescription and 
administration of the bowel-cleansing agent, as well as the pa- 
tients' compliance, have already become important consider- 
ations. The choice of the bowel-cleansing agent needs to be in- 
dividually tailored to the patient's condition. Moreover, there 
are many special conditions affecting bowel preparation that 
have to be also considered, such as advanced or pediatric age, 
pregnancy, lactation, renal or cardiac insufficiency, severe con- 
stipation, gastrointestinal (GI) bleeding, inflammatory bowel 
disease, and diabetes. 3 In addition to proper mechanical cleans- 
ing methods, dietary modifications have proven to be effec- 
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five when conducted concomitantly. 3 The compliance of the 
patient to the preparation instructions also has been consid- 
ered to be closely associated with the success of the procedure. 
Therefore, the importance of education regarding adequate 
bowel preparation has been emphasized. 

As the use of anticoagulant and antiplatelet agents increases, 
their management has become more common and difficult to 
take into account during the periendoscopic period. 

This review discusses the prerequisites and bowel prepara- 
tion details that have to be considered before and during colo- 
noscopy for an effective and safe examination. 

MODULATION OF MEDICATION 

As the elderly population grows, more patients receiving 
medications such as aspirin, anticoagulants, and nonsteroidal 
anti-inflammatory drugs (NSAIDs), are being referred to en- 
doscopists for colonoscopy. For patient's convenience, polyp- 
ectomy is often performed as soon as a polyp is detected to 
avoid another bowel preparation. Therefore, if the patient's 
concurrent medication increases the risk of bleeding after 
polypectomy, this should be considered before the colonos- 
copy. The patients in whom discontinuation of the antithrom- 
botic agent poses only a low risk may stop their medication 
during the periendoscopic period. 4 6 However, a careful eval- 
uation is needed in cases when discontinuation of the antith- 
rombotic agent is associated with a high risk of adverse effects. 4 6 
A previous study showed that the use of aspirin or clopidogrel 
alone was not related to higher rates of postpolypectomy ble- 
eding. 7 
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The management of the medications needs to be considered 
during the periendoscopic period in patients receiving antico- 
agulant agents such as warfarin, unfractionated heparin (UFH), 
and low molecular weight heparin (LMWH), and antiplatelet 
agents such as aspirin, NSAIDs, dipyridamole, thienopyridines 
(clopidogrel and ticlopidine), and glycoprotein II/IIIa (GP II/ 
Ilia) inhibitors (tirofiban, abciximab, and eptifibatide). 4,6 The 
management is based on the assessment of the procedure-re- 
lated bleeding risk and potential thromboembolic risks relat- 
ed to the discontinuation of the medication. 4 6 

Aspirin and/ or NSAIDs are recommended to be continued 
during all endoscopic procedures, and clinicians may discon- 
tinue aspirin and/or NSAIDs for 5 to 7 days before the high- 
risk procedures such as polypectomy and endoscopic sub- 
mucosal dissection. 4,6 In patients with a vascular stent or acute 
coronary syndrome, clopidogrel or ticlopidine may be with- 

Table 1 . Checklist before Colonoscopy 
The reason of colonoscopy 
Current medication 

Antiplatelet agent: aspirin, NSAIDs, dipyridamole, thienopyridines (clopidogrel and ticlopidine), GP II/IIIa inhibitors (tirofiban, 
abciximab, eptifibatide) 
Anticoagulant: warfarin, UFH, LMWH 

Medication affecting renal function: ACE inhibitor, angiotensin receptor blocker, diuretics, NSAIDs 
Patient status 

Elderly, severe/chronic constipation, diabetes, hypertension, renal dysfunction, congestive heart failure, stroke/dementia, inflammatory 
bowel disease, lower GI bleeding, childhood, pregnancy, lactation 
Choice of sedative drug 

Midazolam, fentanyl, meperidine (pethidine), ketamine, propofol 
Diet 

Method of diet modulation: clear liquid diet, low residue diet 
Duration of diet modulation 
Bowel cleansing agent 

Choice of bowel cleansing agent: PEG, low volume PEG+ascorbic acid, tablet NaP (32-40), sodium picosulfate+magnesium citrate, 
additional use of adjunctive agent (magnesium citrate, bisacodyl, etc.) 
Intake method of bowel cleansing agent: divided dose regimen, nondivided dose regimen 



NSAID, nonsteroidal anti-inflammatory drug; GP, glycoprotein; UFH, unfractionated heparin; LMWH, low molecular weight heparin; ACE, 
angiotensin converting enzyme; GI, gastrointestinal; PEG, polyethylene glycol. 

Table 2. Conditions for the Risk of Thromboembolic Events 



High-risk condition 


Atrial fibrillation associated valvular heart disease, prosthetic valve, active congestive heart failure, left ventricular 




ejection fraction <35%, history of a thromboembolic event, hypertension, diabetes mellitus or age >75 years 




Mechanical valve in the mitral position 




Mechanical valve in any position and previous thromboembolic event 




Recently (<1 year) placed coronary stent Acute coronary syndrome 




Nonstented percutaneous coronary intervention after myocardial infarction 


Low- risk condition 


Uncomplicated or paroxysmal nonvalvular atrial fibrillation 




Bioprosthetic valve 




Mechanical valve in the aortic position 




Deep vein thrombosis 



held for 7 to 10 days before the endoscopy, provided that a 
minimum recommended period after the corresponding 
treatment has passed, and aspirin could be continued. 4,6 If 
clopidogrel or ticlopidine is used for other indications, these 
medications could be continued for low-risk procedures such 
as diagnostic colonoscopy including biopsy. 4,6 However, they 
need to be discontinued for 7 to 10 days before high-risk 
procedures. 4,6 Anticoagulant (warfarin) discontinuation is rec- 
ommended in patients with a low risk of thromboembolic 
events (Table 2). 4,6 

Continuation of anticoagulation by switching to LM-WH 
or UFH is recommended in the periendoscopic period in 
patients with higher risks of thromboembolic complications 
(Table 2). 4,6 In patients with a high risk of thromboembolic 
events, UFH or LMWH needs to be restarted as soon as possi- 
ble, and warfarin can be restarted on the day of the proce- 
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dure without a significant danger of bleeding. 4,6 In patients 
with a low risk of thromboembolic events, warfarin maybe re- 
started on the evening after the endoscopy without a high risk 
of postprocedural bleeding. 6 

In patients with acute GI bleeding receiving an anticoagu- 
lant or antiplatelet agent, this medication is recommended to 
be withheld until hemostasis is achieved. 6 

ENDOSCOPIC SEDATION 

The purposes of procedure-related sedation include safe 
and effective management of pain and anxiety in addition to 
acquirement of a proper degree of memory loss and decreased 
awareness. Currently, there is no standard regimen regarding 
sedation in GI endoscopy. 8 The choice of sedation may differ 
depending on the endoscopist's preferences and the type of 
planned procedure. In special conditions such as obesity, preg- 
nancy, advanced age, and chronic lung, liver or renal disease, 
special considerations and precautions are required regarding 
the dose adjustment and choice of sedative drugs. 8,9 

Midazolam is considered the benzodiazepine of choice as 
it provides a shorter duration of action with a better pharma- 
cokinetic profile than diazepam. 8,9 Pethidine and fentanyl are 
the most popular opioids. 8,9 Reversal drugs for endoscopic 
sedative drugs consist of flumazenil and naloxone. 9 Flumaze- 
nil, a benzodiazepine antagonist, reverses the respiratory and 
sedative effects of benzodiazepine. 9 Naloxone, a pure mu-opi- 
oid antagonist, reverses both the respiratory and analgesic ef- 
fects of opioids. 8,9 

Unsedated endoscopic procedures are recommended for 
elderly patients or patients with the risk of cardiopulmonary 
dysfunction. 

The use of propofol for sedation during diagnostic and 
therapeutic procedures is increasing as it enhances the quality 
of upper GI endoscopy by increasing the patients acceptance 
of the procedure and the diagnostic accuracy. 10 In addition, it 
has satisfactory sedative, hypnotic, antiemetic, and amnesic 
properties, as well as a rapid onset of action and a short recov- 
ery profile. 8,9 Its use is preferred in patients with advanced liv- 
er disease because of its short biologic half-life resulting in a 
low risk of hepatic encephalopathy. 9 With regard to side ef- 
fects, propofol may induce cardiopulmonary events. 8,9 It can 
cause a dose-dependent decrease in cardiac contractility lead- 
ing to a decrease in cardiac output, systemic vascular resis- 
tance, and arterial pressure. 8,9 In addition, it may be associated 
with serious adverse events such as respiratory depression, air- 
way obstruction, and death. 8,9 Unfortunately, there is no phar- 
macological antagonist for this compound. 8,9 In a prolonged 
and potentially uncomfortable endoscopic procedure, intra- 
venous midazolam along with propofol for sedation has been 



reported to be more effective than intravenous midazolam 
alone, without differences in the safety. 11 

Meperidine (category B) followed by small doses of mid- 
azolam (category D) as needed is recommended for moderate 
sedation in endoscopic procedures during pregnancy. 12 Breast- 
feeding may be continued after fentanyl (category C) or pro- 
pofol (category B) administration in lactating patients after 
sufficient recovery from general anesthesia. 12 Infants should 
not be breastfed for at least 4 hours after midazolam is admin- 
istered to the mother. 12 

Patient's age, inpatient status, higher American Society of 
Anesthesia grade, routine use of oxygen, and trainee participa- 
tion were associated with a higher incidence of unplanned car- 
diopulmonary events during GI endoscopy under conscious 
sedation. 13 

DIET 

Although dietary modifications alone are not sufficient for 
preparation for colonoscopy, they have proven to be effective 
when conducted together with mechanical cleansing. 3 For di- 
etary regimens, clear liquids and low-residue diets are recom- 
mended for 1 to 4 days before colonoscopy. 3,14 Patients are al- 
lowed to have water, clear soup, clear fruit juice without pulp, 
coffee or tea without milk, and sport drinks on the clear liq- 
uid diet. 14 In addition, patients may have white rice, white rice 
cakes, refined noodles or pasta, vegetable juices, grapes with- 
out skin and seeds, peaches without skins and seeds, water- 
melon without seeds, well-cooked potatoes without skin, 
tender meat, fish, chicken, and eggs on the low-residue diet. 14 
Patients are forbidden to have high-fiber foods such as brown 
rice, whole grains, raw and dried fruits, seeds, nuts, and mul- 
tigrain bread. 14 Prolonged dietary restrictions may also be an 
important factor for better colon preparation, but they could 
lead to lower compliance. 3 Nevertheless, prolonged fiber re- 
striction with liquid diet needs to be suggested in cases of se- 
vere constipation. 15 Furthermore, a study suggested that the fi- 
ber-free diet is more effective than the clear liquid diet if it is 
combined with the use of polyethylene glycol (PEG) electro- 
lyte solution on the day before colonoscopy. 16 

BOWEL PREPARATION 

The ideal preparation for colonoscopy needs to satisfy the 
requirement of emptying the colon of all solid or liquid mate- 
rials in a rapid fashion with no gross or histological changes in 
the colonic mucosa. Additionally, shifts in fluids or electro- 
lytes, patient discomfort, and cost should be kept to the min- 
imum. 17 

PEG-electrolyte lavage solution is the most frequently pre- 
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scribed bowel-cleansing agent. As it is a nonabsorbable solu- 
tion, it passes through the bowel without net absorption or 
secretion, and significant fluid or electrolyte shifts do not oc- 
cur. 3 Therefore, PEG is considered safer than stimulant laxa- 
tive/sodium phosphate (NaP) in patients with fluid or electro- 
lyte imbalance. 3 It is preferred in patients with renal insuffi- 
ciency, congestive heart failure, or liver failure. 3 The drawbacks 
of this agent are that it should be diluted in a large volume of 
water (up to 4 L) to reach the desired cathartic effect and it's un- 
palatable taste despite flavoring, which leads to poor compli- 
ance. 3 Sulfate-free PEG (SF-PEG) was developed to improve 
the taste and smell of the PEG solution by decreasing the po- 
tassium concentration, increasing the chloride concentration, 
and eliminating sodium sulfate. 3 SF-PEG is considered to be 
comparable to PEG in safety, effectiveness, and tolerance, but 
it still requires consumption of 4 L of the diluted agent. 3 Aque- 
ous NaP is no longer prescribed, as it may cause significant 
fluid and electrolyte shifts resulting in renal failure; however, 
NaP tablets are still available. 

Adjunctive agents are used to enhance the cleansing effica- 
cy of bowel preparation conducted by the main purgative regi- 
mens such as PEG, as well as to reduce the volume of fluid that 
needs to be taken to achieve a cathartic effect. 18 Ascorbic acid, 
which is not completely absorbed and remains in the colonic 
lumen, exerts an osmotic effect and is used with a smaller 
quantity of PEG. 19 ' 20 Low- volume PEG solutions with ascor- 
bic acid have been reported to be comparable to high-volume 
PEG solutions in efficacy and tolerability by the patients. 19,20 
Magnesium salts that show a synergic effect through their os- 
mogenic properties are often used with picosulfate, a prodrug 
that is metabolized to a peristalsis-enhancing stimulant within 
the bowel lumen. 21 The regimen with sodium picosulfate and 
magnesium citrate is gradually accepted as a major bowel- 
cleansing regimen based on its efficacy and safety profiles. 22 
Other adjuncts such as bisacodyl, senna, and metoclopramide 
have been reported to have the advantage of reducing the vol- 
ume of the solution required for bowel cleansing; however, 
their exact efficacies and safety profiles remain to be estab- 
lished. 3,1823 

A meta-analysis found that a divided-dose PEG solution re- 
gimen (initial 2 to 3 L is given the night prior to the colonos- 
copy and the remaining 1 to 2 L on the morning of the proce- 
dure) improves the quality of bowel preparation, increases pa- 
tient compliance, and reduces the incidence of nausea that 
leads patients to discontinue bowel preparation when com- 
pared with full-dose PEG. 3 ' 24 ' 25 

The quality of bowel preparation may be influenced by the 
interval between the end of the preparation procedure and 
the start of colonoscopy. 26 It is suggested that colonoscopy 
needs to be performed within 7 hours from the start of PEG 



intake and 4 hours from the end of PEG intake to improve the 
quality of bowel preparation. 26 If colonoscopy is scheduled in 
the afternoon, bowel preparation may be carried out on the 
same day, resulting in better feasibility, safety, and effective- 
ness, as well as fewer adverse events, and leading to patients' 
preference. 26,27 

Elderly patients tend to show higher rates of inadequate 
colon cleansing for colonoscopy. 28 A dietary restriction is help- 
ful, with clear liquids and low-residue diets for 1 to 4 days pri- 
or to the colonoscopy. 15 Moreover, cleansing by PEG consump- 
tion <5 hours prior to colonoscopy is efficient. 15 

In patients with severe constipation, a longer period of stay- 
ing on a liquid diet, application of alternating bowel-cleansing 
agents, use of an adjunctive laxative, and use of a double dose 
of the PEG solution are recommended for successful bowel 
preparation, as they have increased colon transit time and may 
be resistant to laxatives. 15 

In diabetic patients, inadequate bowel cleansing has been re- 
ported, as they have increased colon transit time and consti- 
pation. 15 NaP should be avoided in diabetic patients because 
of the potential risk of hyperphosphatemia and metabolic aci- 
dosis with impaired renal function. 15 In addition, NaP should 
be avoided in patients with congestive heart failure and renal 
dysfunction, as well as in patients with medications affecting 
renal function such as diuretics, angiotensin receptor block- 
ers, and angiotensin-converting enzyme inhibitors. 15,29 In ad- 
dition, sodium picosulfate must be avoided in individuals 
with a risk of hypovolemia, such as patients with congestive 
heart failure, advanced liver cirrhosis, and chronic kidney 
disease, as well as patients taking high doses of diuretics. 30 

Patients with stroke may have difficulties swallowing, and 
patients with dementia may have difficulties taking large am- 
ounts of fluid. 15 The bowel preparation solution may be ad- 
ministered directly into the stomach or duodenum through an 
esophagogastroduodenoscope using a water irrigation pump 
or nasogastric tube. 3,15,29 

NaP or sodium picosulfate/magnesium sulfate regimen 
needs to be avoided in patients with suspected inflammatory 
bowel disease, as such drugs may cause mucosal abnormali- 
ties that present symptoms mimicking colitis. 15,31 

In patients with lower GI bleeding, adequate bowel prepa- 
ration may be beneficial for the identification of the bleeding 
source. 15 If the amount of bleeding is suspected to be small, 
bowel preparation using PEG solution may be helpful. How- 
ever, enema is preferred if the bleeding source is presumed to 
be within the rectal area, or the amount of bleeding is suspect- 
ed to be severe. 15,32 

In pediatric patients, the most widely accepted regimen for 
bowel cleansing is 1.25 mg/kg PEG administration over a 
4-day period combined with a liquid diet given on the fourth 
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day. 21 PEG solution may be delivered through a nasogastric 
tube if the pediatric patient cannot tolerate oral ingestion. 15 

In pregnant patients, endoscopy should be performed only 
when strongly indicated and must be postponed until the 
second trimester. 12 Although both PEG and NaP solutions are 
pregnancy category C drugs, PEG is preferred over NaP as a 
small amount of PEG may safely control constipation in preg- 
nancy. 3 When cathartic agent administration or tap water ene- 
ma is performed, breastfeeding may be interrupted as a pre- 
caution. 29 

EDUCATION 

Inadequate bowel preparation is associated with a decrease 
in the cecal intubation rate, increased risk of missing impor- 
tant lesions, increase in the number of cancelled procedures, 
prolonged procedure time, and higher risk of complications. 1 3 
Appropriate bowel preparation is closely related to the com- 
pliance of the patient to the preparation instructions. There- 
fore, patients' understanding of colonoscopy and bowel prepa- 
ration may influence the outcome of the procedure. One study 
suggested that non-compliance with bowel preparation in- 
structions and lower education level were independent risk 
factors for poor bowel preparation. 33 Education of patients is 
considered a very important factor to ensure compliance be- 
fore colonoscopy, and many studies have suggested diverse 
education programs that have resulted in apparent increases 
in patient compliance. 34 38 Nurse-delivered education with 
brochures, an educational pamphlet, a novel patient educa- 
tional booklet, and cartoon visual aids were suggested to be 
effective in increasing the quality of bowel preparation. 34 37 
There has also been a study showing that telephone-based re- 
education regarding the details of bowel preparation on the 
day before colonoscopy enhanced the quality of bowel prepa- 
ration as well as the polyp detection rate. 38 

CONCLUSIONS 

For effective and safe colonoscopy, proper prerequisites 
and appropriate bowel preparation should be achieved and 
verified before and during the procedure. Modulation of an- 
tithrombotic agents should be considered based on the pro- 
cedure-related bleeding risk and potential thromboembolic 
risks related to the discontinuation of the medication. The 
proper choice of sedation and bowel-cleansing regimen, to- 
gether with diet modifications, should be based on the pa- 
tient's underlying disease, age, and medication intake. Finally, 
it is important to develop effective methods of patient educa- 
tion regarding bowel preparation. 
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